Abstract Secular changes in the body dimensions of newborns from three different geographical localities are compared. Anthropometrical data of infants born in 1987 and in 2002 as a result of singleton full-term non-pathological postpartum were collected from medical records of children's out-patient clinics in three geographical localities: two big cities-Moscow and Saratov-and the town of Khvalynsk (Saratov region). The total number of newborns used in the analysis was 1,174. Body length and weight at birth from 1987 to 2002 increased in Moscow and Saratov, while in Khvalynsk there was a significant decrease of body length for boys. There is also a trend towards decrease of body weight in Khvalynsk boys and girls. It may be assumed that the changes in body sizes of newborns may be connected with socio-economic changes.
Introduction
The processes of growth and development are known to be genetically programmed with an orderly pattern of changes developing under the influence of internal and external factors. There are several environmental factors influencing the amount and rate of physical growth during the life cycle. Of these factors, socioeconomic status, nutrition, and chronic diseases are essential for retarding or accelerating the hereditary growth potential of the individual child (Mlyńska, 2002) . These factors also influence the course of intrauterine growth, which is reflected in bigger or smaller sizes of newborns (Nikityuk et al., 1990) .
As was shown in a number of studies, low birth weight was caused by unfavorable socio-economic conditions (Letamo and Majelantle, 2001; Mohsin et al., 2003; Oishi et al., 2004) . The fact of morphological differences between groups of children living in different ecological zones, in urban and rural areas was also proved by numerous researchers. Pawson et al. (2001) revealed differences in body length of children born by mothers who lived under different socio-economic conditions. Ulijaszek (2001) showed the trend towards body weight increase in Papua New Guinea.
The process that results in a change in the mean size or shape of a population from one generation to the next is known as a secular trend in growth. Anthropologists stated that for the last 150 years the body sizes of children and adults were generally increasing, although there were periods of relative decrease caused by social catastrophes such as wars and economic crisis.
Secular trend is a phenomenon typical for many world countries and for different stages of ontogenesis. Secular changes of body dimensions in adults and children are welldocumented. Similar changes in newborns are not so well studied.
Secular changes in body dimensions of newborns were registered in the former Soviet Union (Nikityuk et al., 1990; Vlastovsky, 1976) . In Moscow, the changes of body length, weight and body circumferences at birth have been registered since the end of the 19th century. The changes were multidirectional: the periods of increase and decrease followed in a row. It should be noted that the usual differences between sexes remained: all body dimensions in boys were greater than in girls (Nikityuk et al., 1990) .
At present in many developed countries there is a stabilization of the tempos of growth (Cole, 2003) . The same trend is typical for Moscow schoolchildren. It was shown in several papers that secular changes of Moscow children from 7 to 17 in the last decades of the 20th century show a tendency towards linearity, stabilization of growth in length, and later ages of sexual maturation (see e.g., Godina and Yampolskaya, 2004) . However, the data on changes at birth are practically non-existent. That is why the main purpose of the present paper was to follow the changes of newborns for the last 15 years and to see if they are connected with the drastic socioeconomic transformations that happened in Russian society during this period of time.
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Materials and Methods
Anthropometric data of children born in 1987 in 2002 were collected in three localities of the Russian Federation with different ecological, social and economic conditions. Moscow, the capital of Russia, is a highly urbanized city with a population, according to different estimations, of 10-15 million people. Saratov (in the Volga River area) is also an industrial city, a regional center with a population of about 1,000,000. The third place under investigation was the town of Khvalynsk (Saratov region, Volga River area) with a population of 15,000 people and a low level of urbanization and industrialization.
The data on length and weight of infants measured at birth in the maternity hospitals were collected from the medical records of children's out-patient clinics by one of the authors (AT ). All infants were born as a result of singleton full-term non-pathological postpartum with a birth weight exceeding 2.5 kg.
The total number of extracted data was 1,174. The number of newborns from each place is shown in Table 1 . It should be noted that in Khvalynsk practically all children born in these years were taken into account.
Statistical analysis was conducted using Statistica 6.0 software. The significance of differences between groups was assessed with ANOVA.
Results
In 1987 the mean age of mothers was 26.4 years in all three cities. In 2002 it increased in Moscow and Saratov to 26.7 years, and in Khvalynsk decreased to 25.0. Table 2 shows the changes in proportion of first-, secondand third-or-above-born infants in the three places during the 15 years. In all groups more than 50% of infants were firstborn, and about 30% second-born. In Moscow and Saratov the percentage of first-borns has increased over the 15 years, while in Khvalynsk it has decreased.
Figs. 1-4 demonstrate the changes in body dimensions of newborns. In 1987, there were few differences in body weight between male infants born in Moscow, Saratov and Khvalynsk. In body length, newborn boys from Khvalynsk were significantly larger than those from Saratov and Moscow (Table 3 ). The same patterns can be seen for newborn girls.
In 2002, newborn boys from the three localities studied also did not differ in body weight, but in body length the Khvalynsk male infants were significantly shorter than those in Moscow. The girls from the three localities also did not show significant differences in weight, and girls from Moscow had the largest body length at birth with significant differences when compared to newborn girls from Khvalynsk (Table 3) .
Weight and length at birth in infants of both sexes increased in Moscow and Saratov between 1987 and 2002, for boys significantly (Table 4 ). In Khvalynsk, the length of newborn boys shows a significant decrease. There is also a tendency towards a decrease of body weight. For newborn girls of Khvalynsk the differences are non-significant but there is also a tendency towards a decrease of body length.
Discussion
Secular changes of body size at birth are not as well followed as changes in children of older ages. In Russia there are some data of changes in body dimensions of infants since the end of the 19th century (Nikityuk, 1990) . For the last 100ϩ years there were periods of increase and decrease of size at birth, which could be explained by changes in the socioeconomic situation. Thus, a decrease was noted during the 2nd World War, and a maximum noted in the mid-1980s (Nikityuk, 1990) . It was also the time of maximal birth rates (13.8).
The late 1980s and early 1990s witnessed the start of a period of drastic political, economic and social changes in Russia. The process is ongoing, with different tempos and consequences in big and small cities. While in Moscow and Saratov, which are big industrial cities, there were some beneficial changes; in the small town of Khvalynsk the changes were connected with a higher degree of unemployment, paternal mortality, and lower standards of living (Godina et al., in press ). Tretyak, A et al. J Physiol Anthropol Appl Human Sci, 24: 403-406, 2005 405 Fig. 3 Comparison of body length among boys. Fig. 4 Comparison of body length among girls. (Figs. 1, 3) . At the same time the differences between the newborns from the two urban groups remained practically unchanged (Table 4) .
Khvalynsk shows a different trend. This little provincial town has gone through unfavorable socio-economic changes. Hence, the growth of newborn boys shows some signs of retardation: their body weight and length decreased by 1 cm and 70 g (the same amount as the gains in those dimensions in Moscow and Saratov).
The girls were less affected by the changes: in Moscow their length increased by 0.4 cm, in Saratov remained the same, and in Khvalynsk decreased by 0.5 cm (Fig. 4) . Weight at birth increased in Moscow by 90 g but did not change in Saratov and Khvalynsk (Fig. 2) .
Of course we realize that the small observation number somewhat limits the validity of our conclusions. However, the main result about negative secular changes in the body length of Khvalynsk newborns is supported by another study, by Kakorina and Tcheplyagina (1998) , who showed that for the 15 years of "perestroika" there was a decrease in skeletal growth of schoolchildren from Khvalynsk, both for boys and girls.
Thus, the changes in body dimensions at birth seem to be closely connected with political, social and economic changes in society (Oishi et al., 2004) . Further studies are needed to follow the degree and directions of those changes in future.
